[IPrÁInBr 2 ][SbF 6 ] (2) (IPr = 1,3-bis(2,6-diisopropylphenyl)imidazol-2-ylidene) has been synthesized and characterized in the solid state.
Indium(III) salts of type InX 3 (X = Cl, Br, I, OTf, NTf 2 ) are enjoying increasing use in homogeneous molecular organic catalysis. H signals of the carbene moiety were found to be shifted, notably the signal corresponding to the olefinic backbone of the imidazolium ring, which was found at 7.60 ppm after the addition of the silver salt instead of 7.35 ppm for 1. The
19
F NMR spectra showed a broad signal at À123.6 ppm, which is typical of a fluorine-bridged [MÁ Á ÁFÁ Á ÁSbF 5 ] fragment in which each fluorine undergoes rapid exchange. 5f,11 Thus, this reaction is likely to provide the desired complex 2 of After filtration of the precipitate and slow evaporation, colorless crystals suitable for X-ray diffraction were collected (82% isolated yield). X-ray structure analysis confirmed the general structural assignment (Fig. 1) . 12 In 2, the In1-Br bond distances are significantly shorter than in 1 (2.4379(5) Å (av) vs.
2.496(2) Å (av)
). The same is true for the In1-C1 bond (2.178(2) Å vs. 2.204(8) Å (av)). The In1-F1 distance (2.189(2) Å) is quite long for a standard In-F bond (expected around 2.05 Å). 13 As a result of the sharing of F1 between In1 and Sb1, the Sb1-F1 bond is also longer than the other five Sb-F bonds (1.954(2) Å vs. 1.856(3) Å (av)). Thus, complex 1 represents a rare example of a perfluoroanion monocoordinated to a p-block metal, 5f,14 and, as noted above, a rare
The catalytic activity of 2 as a p-Lewis acid was evaluated and compared to that of simple indium salts. The reaction of arenyne 3 with anisole was used as a prototype of a cationic cascade since it involves the activation of an alkyne to give 4 and then the activation of the alkene moiety of 4 to give the tandem product 5 (Table 1) . 15 The reaction was first carried out in 1,2-dichloroethane (DCE) at 80 1C. With a catalytic amount of the poorly soluble InCl 3 , only trace amounts of products were monitored by gas chromatography (entry 1). With the soluble InBr 3 , product 5 was obtained as the minor component of the mixture and isolated only in 12% yield (entry 2). The joint use of InBr 3 and AgSbF 6 provided 5 as the major product in 65% isolated yield (entry 3). 16 Complex 1 showed no catalytic activity (entry 4). On the other hand, a catalytic mixture of 1 and AgSbF 6 gave similar results as InBr 3 /AgSbF 6 (entry 5). It is worth noting that in the two-component reactions, the indium complex (InBr 3 or 1) and AgSbF 6 were premixed at room temperature for 5 min to ensure the formation of the corresponding cationic species (a precipitate forms instantly). Moreover, AgSbF 6 shows no activity in this reaction. Cationic species 2 generated under these catalytic conditions was further evidenced by using it directly (entry 6). The products distribution and the isolated yield of 5 were found to be quite close to those of the two-component experiment. In toluene, the 1/AgSbF 6 system was much less effective (entry 7) and in THF, no reaction took place (entry 8). Replacement of AgSbF 6 by AgBF 4 or AgPF 6 was also detrimental to the reactivity (entries 9 and 10). . When 1,2-dimethoxybenzene or 1-(phenylsulfonyl)indole were used instead of anisole in the transformation of 3, full conversion was reached faster and the isolated yields of 6 and 7 were better with the former (Table 2) .
We next examined whether catalytic transfer hydrogenation of alkenes was possible ( Table 3 ). The reduction of cyclohexenylbenzene 8 was attempted using 1,4-cyclohexadiene (1,4-CHD) as the hydrogen transfer agent. Two other alkenes were also reduced using the in situ generated [IPrÁInBr 2 ] + cation as the catalyst and 1,4-CHD as the hydrogen transfer agent (Scheme 2). For the transformation of the acyclic substrate 10, a temperature of 80 1C had to be applied. With the more reactive cyclic alkene 12, the reaction took place at rt. 
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Hydrogenative cyclization of 3 in the presence of 1,4-CHD was also tested (Table 4) . Again, the activity of the neutral indium species was marginal (entries 1 and 2). With InBr 2 + , the transformation required 6 h to reach completion at 80 1C and the isolated yield of 14 was 58% (entry 3). On the other hand, the reaction was over in 2 h with [ 4 ] instead of AgSbF 6 . This interesting counterion effect is being explored in our laboratory.
This work was supported by UPS, CNRS, MESR, and IUF. We thank F. Brisset for EDS analysis. 
Notes and references

